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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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In re application of 



EYE DROP CONTAINER AND METHOD 
OF MANUFACTURING THE SAME 



Yoichi KAWASHIMA 
Yukio KUSU 

International Application 
No. PCT/JP00/05457 

International Filing Date 
14 August 2000 

Priority Date Claimed 
17 August 1999 

Serial No. Not Yet Assigned 

Filed Concurrently Herewith 



Pittsburgh, Pennsylvania 
February 15, 2002 

PRELIMINARY AMENDMENT 

Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to initial examination, please amend the above-identified patent 
application as follows: 
IN THE CLAIMS : 

Please amend claim 3 as follows: 

3. (Amended) The eye drop container as defined in claim 1, wherein 
said container body has a threaded portion formed integral therewith for detachable meshing 
a cap to seal the said hollow of the container body. 
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Please amend claim 4 as follows: 

4. (Amended) The eye drop container as defined in claim 1, wherein 
said hollow has a depth in a range of 2 to 7mm. 

Please amend claim 5 as follows: 

5. (Amended) The eye drop container as defined in claim 1, wherein 
said hollow has an opening diameter adjacent the tip end in a range of 2 to 4mm. 

Please amend claim 6 as follows: 

6. A method of manufacturing an eye drop container as defined in claim 
1, comprised of pressing, in the direction of a container axis and against the tip end of the 
container body with the liquid filled and sealed therein simultaneously during the molding 
process, a convex forming die for forming the said hollow, and a needle-like forming die for 
forming the said small-diameter instilling hole. 

Please amend claim 8 as follows: 

8. (Amended) The method of manufacturing an eye drop container, as 
defined in claim 6, comprised of heating at least a portion formed by the said convex forming 
die, to a non-buckle temperature with heating means before the forming process. 

Please add new claims 10-16 as follows: 

10. The eye drop container as defined in claim 2, wherein said container 
body has a threaded portion formed integral therewith for detachable meshing a cap to seal 
the said hollow of the container body. 

11. A method of manufacturing an eye drop container as defined in claim 
10, comprised of pressing, in the direction of a container axis and against the tip end of the 
container body with the liquid filled and sealed therein simultaneously during the molding 
process, a convex forming die for forming the said hollow, and a needle-like forming die for 
forming the said small-diameter instilling hole. 
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12. The method of manufacturing an eye drop container, as defined in 
claim 11, comprised of heating at least a portion formed by the said convex forming die, to a 
non-buckle temperature with heating means before the forming process. 

13. The method of manufacturing an eye drop container, as defined in 
claim 11, comprised of forming said hollow and instilling hole in the tip end of the container 
by using a single forming die and integrating the said convex forming die and the said needle- 
like forming die. 

14. The eye drop container as defined in claim 2, wherein said hollow has 
a depth in a range of 2 to 7mm. 

15. The eye drop container as defined in claim 2, wherein said hollow has 
an opening diameter adjacent the tip end in a range of 2 to 4mm. 

16. The method of manufacturing an eye drop container, as defined in 
claim 7, comprised of heating at least a portion formed by the said convex forming die, to a 
non-buckle temperature with heating means before the forming process. 

REMARKS 

The claims have been amended to place the application in conformance with 
standard United States patent practice. 

Attached hereto is a marked-up version of the changes made to the 
specification by the current amendment. The attachment is captioned " VERSION WITH 
MARKINGS TO SHOW CHANGES MADE ". 
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Examination and allowance of pending claims 1-16 are respectfully requested. 

Respectfully submitted, 

WEBB ZIESENHEIM LOGSDON 
ORKIN & HANSON, P.C. 



Russell D. Orkin 
Registration No. 25,363 
Attorney for Applicants 
700 Koppers Building 
436 Seventh Avenue 
Pittsburgh, PA 15219-1818 
Telephone: 412-471-8815 
Facsimile: 412-471-4094 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



In the claims : 

Claim 3 has been amended as follows: 

3. (Amended) The eye drop container as defined in claim 1 [or 2], 
wherein said container body has a threaded portion formed integral therewith for 
detachable meshing a cap to seal the said hollow of the container body. 

Claim 4 has been amended as follows: 

4. (Amended) The eye drop container as defined in claim 1, [2 or 3,] 
wherein said hollow has a depth in a range of 2 to 7mm. 

Claim 5 has been amended as follows: 

5. (Amended) The eye drop container as defined in claim 1, [2, 3 or 4,] 
wherein said hollow has an opening diameter adjacent the tip end in a range of 2 to 
4mm. 

Claim 6 has been amended as follows: 

6. A method of manufacturing an eye drop container as defined in claim 
1, [3, 4 or 5,] comprised of pressing, in the direction of a container axis and against 
the tip end of the container body with the liquid filled and sealed therein 
simultaneously during the molding process, a convex forming die for forming the said 
hollow, and a needle-like forming die for forming the said small-diameter instilling 
hole. 

Claim 8 has been amended as follows: 

8. (Amended) The method of manufacturing an eye drop container, as 
defined in claim 6 [or 7], comprised of heating at least a portion formed by the said 
convex forming die, to a non-buckle temperature with heating means before the 
forming process. 
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SPECIFICATION 



TITLE OF THE INVENTION 

Eye Drop Container and Method of Manufacturing- the Same 

TECHNICAL FIELD 

This invention relates to an improvement in eye drop containers for 
containing an ophthalmic solution for medical use and in the method of 
manufacturing the same. 

BACKGROUND ART 

Eye drops for medical use must be applied in a controlled, fixed 
quantity. 

An ordinary eye drop container in wide use, which can control the 
quantity of application, has an injection molded inner nozzle tip fitted in and 
fixed to a tubular portion of a molded container body. This nozzle tip defines 
a hollow in the form of a bottomed cone having an inside diameter increasing 
toward a tip end thereof, and a small diameter mstilling hole extending 
through a central position of the bottom of the hollow for contiolling the 
quantity of the ophthalmic solution pushed out of the container body. An 
injection molded cap, having a stopper-like projection for fitting in and sealing 
the hollow in the form of a bottomed cone, is meshed with and mounted on a 
male screw formed on an outer peripheral surface of the tubular portion of the 
container body. 

This eye drop container, with the hollow in the form of a bottomed cone 
and the small diameter instilling hole extending through the central position 
of the bottom of the hollow, can reliably instill the solution constantly in a 
fixed quantity as the container body is pressed. However, dies are required 
to injection mold the three components separately from one another, and each 
component requires a deaning and sterilizing operation, which results in 



increased manufacturing costs. 

On the other hand, unitary molded containers are used which achieve 
reduced manufacturing costs and yet can retain the function of an eye drop 
container. Such a container has a container body formed of a thermoplastic 
material (popularly called a bottle pack type container in which a solution is 
filled and sealed at the time of blow molding or vacuum molding. A cap, 
having a needle-hke projection formed integral therewith for penetrating and 
forming a instillation channel in the tip portion of the container body, is 
detachably meshed with a male screw formed on an outer peripheral surface 
on the tip portion of the container body. The cap is meshed further 
downward than the usual stopping position, whereby the needle-like 
projection of the cap penetrates and forms an instillation channel in the tip 
portion of the container body. 

The above eye drop container of the bottle pack type has the advantage 
of reduced manufacturing costs over the eye drop container using the inner 
nozzle tip formed by injection molding. However, since the instillation 
channel is formed by the needle-like projection of the cap breaking through 
the tip end of the container body, the cap must be properly screwed to a 
further tightened position from the usual stopping position. Otherwise, the 
shape and size of the instillation channel may lack unifoimity, resulting in 
variations in the quantity of ophthalmic solution pushed out of the container 
body. 

When the cap is tightened excessively from the usual stopping position 
after the tip end of the container body is penetrated to form a instillation 
channel therein, the instillation channel is enlarged by the needle-like 
projection of the cap with each excessive tightening turn. Thus, the quantity 
of the solution to be pushed out of the container body may gradually increase. 

It is therefore necessary to provide sufficient information as to the 
proper use of the eye drop container. However, even with sufficient 
information given, it has been difficult to avoid the above misuse because 
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users are inclined to mesh the cap without enough caution for penetrating the 
instillation channel or tighten the cap excessively. 

DISCLOSURE OF THE INVENTION 
5 This invention has been made having regard to the state of the art 

noted above, and its primary objective is to provide an eye drop container to 
reliably instill a solution constantly in a fixed quantity as the container body is 
pressed, without impairing the advantage in manufacturing costs of the 
container body of the bottle pack type. A second primary object is to provide a 
10 manufacturing method that can promote a reduction ^manufacturing cost. 

The eye drop container of this invention is characterized by a bottomed 
conical hohow formed in the tip end of the container body, formed of a 
thermoplastic material, with the liquid filled and sealed therein 
simultaneously with the molding process, the hollow having an inside 
15 diameter enlarging toward the tip end, and a small- diameter mstilling hole 
penetrating through the bottom of the hollow for controlling, at a set quantity, 
the liquid pushed out of the container body. 

According to the above characteristic construction, the container body 
formed of a thermoplastic material (bottle pack type container body) is used in 
20 which a liquid is filled and sealed simultaneously with blow molding, vacuum 
molding or the like, and the bottomed conical hollow having an inside 
diameter enlarging toward the tip end, and the small- diameter mstilling hole 
for controlling, at a set quantity, the liquid pushed out of the container body, is 
formed directly in the tip end of the container body. Thus, less dies are 
25 required for manufacturing the container body than an eye drop container 
using an injection-molded inner nozzle tip. The presence of the bottomed 
conical hollow and small-diameter instilling hole allows a fixed quantity of 
liquid to be dripped reliably whenever the container body is pressed. 

Thus, only the bottomed conical hollow and small-diameter ins tillin g 
30 hole are formed to allow the tip end of the container body of the bottle pack 
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type to exhibit an inner nozzle tip function. The liquid may be instilled 
reliably and constantly in a fixed quantity without impairing the advantage in 
manufacturing costs of the container body of the bottle pack type. 

In the eye drop container of this invention, it is extremely important to 
5 provide a hollow, which is shaped so that a small-diameter mstilling hole can 
be formed for continuing each drop at a set quantity, in a tip end of a container 
body formed of a thermoplastic material with the liquid filled and sealed 
therein simultaneously during the molding process. Thus, a semi-finished 
eye drop container having such a hollow falls within the scope of this 

10 invention also. The construction of such an eye drop container is 
characterized in that, as defined in claim 2, the container includes a bottomed 
conical hollow formed in a tip end of a container body formed of a 
thermoplastic material with a liquid filled and sealed therein simultaneously 
with a molding process, the hollow having an inside diameter enlarging 

15 toward the tip end, wherein the hollow is shaped so that a small- diameter 
instilling hole can be formed in a bottom of the hollow for controlling, at a set 
quantity, the liquid pushed out of the container body toward the bottom of 
the hollow. 

The eye drop container according to one preferred embodiment of this 
20 invention is characterized by the said container body having a threaded 
portion formed integral therewith for detachably meshing a cap to seal the 
hollow of the container body. 

According to the above characteristic construction, the threaded 
portion for meshing with the cap may be formed simultaneously with the 
25 formation of the container body. This promotes low manufacturing costs. 

One preferred embodiment of the eye drop container invention is that 
the said hollow has a range of depth of 2 to 7mm. 

According to the above characteristic construction, the hollow should 
desirably be formed as deep as possible, preferably in the range of 5 to 7mm, 
30 and most preferably 6mm, from the technical point of view of yield and 
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assuring a stable inner nozzle tip function. If the depth of the hollow is 
smaller than the desired range of value, a tip end of the hollow, i.e. the 
mstilling hole, is covered with accumulated liquid, under surface tension, 
within an annular space (a liquid reservoir) of the container around the hollow. 
5 This causes an inconvenience when liquid accumulates within the liquid 
reservoir and then may be pushed out through the mstilling hole, under 
pressure applied when the container is gripped with a user's hand or fmger(s). 
If a depth of the hollow is larger than the desired range of value, on the other 
hand, the hollow will likely form a crack-formation during the hoUow-fofming 
10 process. The depth of 6mm is found to be an optimum solution for meeting 
these contrary conditions. However, in case of a liquid medicine of lower 
surface tension, the depth of the hollow can be designed smaller, since the 
liquid quantity accumulated within the reservoir is smaller and thus the 
depth is not required to be so large. 
15 Another preferred embodiment of this eye drop container invention is 

characterized by the said hollow that has an op ening diameter adjacent to the 
tip end in a range of 2 to 4mm. 

According to the above characteristic construction, the size is adjusted 
within the range of (j>2.0mm to <j)4.0mm according to the liquidity (surface 
20 tension and viscosity) of the liquid filled into the container body. 

To make the quantity of each drop constant (i.e. adjust each drop to be 
within the range of the 25 to 50 microliters according to purpose), the opening 
diameter is reduced for a liquid of high surface tension, and the opening 
diameter is enlarged for a liquid of low surface tension. 
25 The method of manufacturing the eye drop container according to one 

preferred embodiment of this invention is characterized by pressing, in the 
direction of a container axis and against the tip end of the container body with 
the liquid filled and sealed therein simultaneously during the molding process, 
a convex foiming die to form the said hollow, and a needle-like forming die for 
30 foiming said small-diameter mstilling hole. 
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According to the above characteristic feature, the container body 
formed of a thermoplastic material (bottle pack type container body) is used in 
which a liquid is filled and sealed simultaneously with blow molding, vacuum 
molding or the like, and the bottomed conical hollow having an inside 
diameter enlarging toward the tip end, and the small-diameter mstilling hole 
for controlling, at a set quantity, the liquid pushed out of the container body, is 
formed directly in the tip end of the container body. Thus, less dies are 
required for manufacturing the container body than an eye drop container 
using an injection-molded inner nozzle tip member. The presence of the 
bottomed conical hollow and small-diameter mstilling hole allows a fixed 
quantity of liquid to be dripped reliably whenever the container body is 



Moreover, since the convex forming die for forming the hollow, and the 
needle-like forming die for forming the mstilling hole are only pressed into 

15 contact in the direction of a container axis, the bottomed conical hollows and 
small-diameter mstilling holes may be formed in numerous container bodies 
while the latter are being transferred. 

Thus, only the bottomed conical hollow and small-diameter mstilling 
hole are formed to allow the tip end of each container body of the bottle pack 

20 type to exhibit an inner nozzle tip function. In addition, numerous container 
bodies may be processed while being transferred. The eye drop containers for 
reliably mstilling liquid constantly in a fixed quantity may be manufactured 
with an advantage in terms of manufacturing cost. 

Further, the method of manufacturing the above-described eye drop 

25 container having a hollow as a semi-finished product is characterized, as 
defined in claim 7, by the step of pressing a convex forming die for forming the 
hollow, in the direction of a container axis and against the tip end of the 
container body with the liquid filled and sealed therein simultaneously during 
the molding process. 

30 The method of manufacturing the eye drop container according to one 
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preferred embodiment of this invention is characterized by heating at least a 
portion formed by the said convex forming die, to a non-buckle temperature by 
the heating means before the forming process. 

According to the above characteristic feature, the shaping precision 
5 and yield in foiming the hollows in the tip ends of the container bodies may be 
improved. 

The method of manufacturing the eye drop container according to one 
preferred embodiment of this invention is characterized by forming the hollow 
and mstilling hole in the tip end of the container by using a single foiming die 
10 integrating the said convex forming die and said needle-like foiming die. 

According to the above characteristic feature, the bottomed conical 
hollow and small-diameter instilling hole may be formed with a single forming 
die. This achieves an improvement in manufacturing efficiency, and a 
simplification of the manufacturing equipment. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional front view showing the eye drop container of this 
invention. 

Fig. 2 is an explanatory view of a process of blow molding or vacuum 
20 molding a container body. 

Fig. 3 is an explanatory view of the manufacturing method in the first 

mode. 

Fig. 4 is an explanatory view of a manufacturing method in the second 

mode. 

25 Fig. 5 is an explanatory view of the manufacturing method in the third 

mode. 

Fig. 6 is a schematic plan view showing the eye drop container 
manufacturing machine. 

Fig. 7 is an enlarged sectional view of the container feeding device. 
30 Fig. 8 is an enlarged sectional view of a grip and transfer device, a 
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switch device and a centering device. 

Fig. 9 is an enlarged view of the principal portion of the switch device. 
Fig. 10 is a view of the drive system for gripper claws. 
Fig. 11 is an enlarged sectional view of the principal portion showing 
5 the manxifactuiing steps according to the first mode. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[First Embodiment] 

Fig. 1 shows an eye drop container for use mainly in medical treatment 
10 of this invention, which includes a container body A formed of a flexible, 
thermoplastic material and having a predeteimined quantity of liquid 
medicine filled at the time of blow molding or vacuum molding, and a cap B 
detachably meshed with a male screw 5a formed on an outer peripheral 
surf ace of a threaded tube portion 5of the container body A. 
15 The container body A includes a circular bottom 1 curved inwardly, a 

hollow, cylindrical barrel portion 2 continuous with peripheral edges thereof, a 
cylindrical neck portion 3 continuous with a shoulder 2a of the barrel portion 2, 
an annular stepped portion 4 protruding diametrically outward from an upper 
position of the neck portion 3, the threaded tube portion 5 continuous upward 

20 therefrom and having the male screw 5a, and an instilling tube portion 6 
continuous upward therefrom and having an mstilling opening 6a. The neck 
portion 3 has plate-like ribs 3a formed integral therewith in two 
circumferential positions opposed to each other across a container axis X to 
extend along the container axis X. 

25 The mstilling tube portion 6 of the container body A defines a hollow 6b 

in the form of a bottomed cone having an inside diameter enlarging toward 
the mstilling opening 6a. The hollow 6b has a small-diameter mstilling hole 
6c formed in the bottom thereof for controlling, at a set quantity, the liquid 
pushed out of the container body A as the barrel portion 2 is pressed with 

30 fingertips. 



:L O Di Ml- -r? ,„ :i2.ii:-n,r 



The hollow 6b has a depth in the range of 2 to 7mm, preferably in the 
range of 5 to 7mm, and most preferably 6mm. The shedding opening 6a has 
a diameter (top diameter) adjusted in the range of <j)2.0mm to <j>4.0mm 
according to the liquidity (surface tension and viscosity) of the liquid medicine. 
5 To make the quantity of each drop constant (i.e. adjust each drop to be 

within the range of the 25 to 50 microliters according to purpose), the 
diameter of the mstilling opening 6a is reduced for a liquid of high surface 
tension, and the diameter of the instilling opening 6a is enlarged for a liquid of 
low surface tension. 

10 Further, the instilling hole 6c is formed by using a needle having a 

diameter in the range of <j)0.1mm to <j)0.8mm. The diameter of the needle, 
preferably, is smaller, and a size in the order of (j>0.2mm is the most desirable. 
However, too small a size would make the formation technically difficult. In 
practice, therefore, a needle in the range of (j>0.4mm to <j)0.6mm is used. 

15 The thermoplastic material for forming the container body A may be 

polyethylene, polyethylene-polypropylene, polypropylene, polyethylene 
terephthalate, polycarbonate or the like. The cap B has a stopper-like 
projection 8 formed integral therewith for fitting in and sealing the hollow 6b 
of the container body A when the cap is meshed with the male screw 5a of the 
20 container body A 

The method of manufacturing the container body A before forming the 
hollow 6b and mstilling hole 6c is well known in the ait, and will be described 
briefly. 

As shown in Fig. 2(a), in an opened state of a pair of main forming dies 
25 11 defining a first cavity 10 for forming the range from the annular stepped 
portion 4 to the bottom 1 of container body A, and a pair of auxiliary foiniing 
dies 13 defining a second cavity 12 for foimrng the threaded tube portion 5 
and the shedding tube portion 6 of container body A. An elongate, hollow, 
tubular parison 15 formed of a semi-solid thermoplastic material and having a 
30 predeteimined length is extruded vertically through a space between the two 
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dies 11 and 13 from an extrusion head 14 disposed above. 

Next, as shown in Fig. 2(b), a foiming process is carried out with the 
main foiming dies 11 closed, while expanding the parison 15 along foiming 
surfaces 11a of the main foiming dies 11 by a compressed air blowing action or 
vacuum action. In this state, as shown in Fig. 2(c), a predeteimined quantity 
of liquid (liquid medicine) is filled in from a medicine supply pipe 16. 

After this liquid filling step, as shown in Fig. 2(d), a foiming process is 
carried out with the auxiliary foiming dies 13 closed, while expanding the 
parison 15 along foiming surfaces 13a of the auxiliary foiming dies 13 by a 
compressed air blowing action or vacuum action. The liquid, filled 
simultaneously with the formation, is sealed (enclosed). 

Next, a process is carried out for foiming the bottomed conical hollow 
6b and the small-diameter mstilling hole 6c in the mstilling tube portion 6 at 
the tip end of the container body A formed by blow molding or vacuum 
molding as described above. Each manufacturing method in the three modes 
for this process will be desciibed hereinafter. 

[Manufacturing Method of the First Mode] 

The manufacturing method of the first mode shown in Figs. 3(a)-(d) 
uses a convex foiming die 20 formed of metal for foiming the bottomed conical 
hollow 6b, and a needle-hlce forming die 21 formed of metal for foiming the 
instilling hole 6c. 

The convex foiming die 20 includes a mounting shaft 20A having, 
framed at the distal end thereof, a conical forming projection 20B for foiming 
the bottomed conical hollow 6b, and a bowl-shaped (bell-shaped) forming 
surface 20C for foiming the outer peripheral surface of the shedding tube 
portion 6 of the container body A The needle-hke foiming die 21 has a 
needle-like forming projection 2 IB foimed at the distal end of the mounting 
shaft 2 lAfor forming the small-diameter mstilling hole 6c. 

In the manufacturing method of the first mode, as shown in Fig. 3(a), 
part of the mstilling tube portion 6 at the tip end of the container body A is 
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heated to room temperature or 70°C to 150°C by a initial heating device C 
such as warm air, a halogen lamp or laser beam. The heating temperature 
depends on the material and the shape of the container body A, but a 
temperature for slightly softening the tip end of the container body A is 
desirable. 

Where the thermoplastic material of container body A is a soft resin 
material such as polyethylene, the tip portion will buckle unless heated. It is 
therefore necessary to heat, with the initial heating device C, at least the 
portion to be formed by the convex forming die 20, to a non-buckling 
temperature before formation. However, in the case of a resin material and a 
shape that can withstand the buckling force, i.e. withstand a pressure applied 
along the container axis X by the convex forming die 20, the formation may be 
carried out at room temperature. 

Next, as shown in Fig. 3(b), before the part of the mstilling tube portion 
6 of the container body A which has been heated by the initial heating device 
C cools, the convex forming die 20 is pressed in the direction of container axis 
X to form the bottomed conical hollow 6b, having the inside diameter 
increasing toward the mstilling opening 6a, in the mstilling tube portion 6 of 
container body A. 

At this time, the bowl-shaped forming surface 20C of the convex 
forming die 20 can remove burrs formed at the time of blow forming which are 
projecting from the outer peripheral surface of the mstilling tube portion 6 of 
container body A. 

The convex forming die 20 itself is temperature-controlled in a range 
from room temperature to 150°C according to the shape and wall thickness of 
the mstilling tube portion 6 of the container body A to be formed. The 
heating temperature should preferably be as low as possible, taking into 
account cooling sohdrfication of the tip end of the instilling tube portion 6 

The convex forming die 20 can be simply changed according to the 
fluidity of the liquid to be filled. 
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Next, as shown in Figs. 3(c) and (d), the needle-like forming- die 21 is 
pressed in the direction of the container axis X against the central position on 
the bottom of the hollow 6b formed in the instiUing tube portion 6 of the 
container body A, to form the small-diameter instilling hole 6c for controlling a 
set quantity of the liquid pushed out of the container body A as the barrel 
portion 2 is squeezed with the fingertips. 

During the process of foiming the mstillinghole 6c with the needle-like 
foiming projection 2 IB of the needle-like foiming die 21, two ways are 
proposed. First, the operation is carried out with the needle-like forming 
projection 2 IB remaining at room temperature, or secondly, the needle-like 
forming projection 2 IB is heated. The way to be employed is selected 
depending on various conditions including the resulting shape of the small- 
diameter mstiUing hole 6c, the shape of the hollow 6b, and the shape, material 
and manufacturing cost of the remaining components/portions of the 
container. If just heating the needle-like foiming projection 2 IB of the needle- 
like forming die 21 is required, the preferable temperature for melting the 
resin material of the container should be in the range of 130°C to 180°C. 

The needle-like foiming die 21 is heated by a second heating device D 
such as high frequency induction heating, a halogen lamp or warm air. The 
mounting shaft 21A carrying the needle-like fomiing die 21 is cooled by a 
cooling device E such as a water jacket or compressed air. 

At the point where the needle-like foiining die 21 has cooled to a 
predetermined temperature, the needle-like forming die 21 is withdrawn 
along the container axis X from the mstilling tube portion 6 of the container 
body A which has been formed into the predeteimined shape. 

The needle-like foiming die 21 may be given a surface treatment such 
as plating, Teflon coating or special plating to improve separability or 
releasability from the resin. This surface treatment, preferably, is the type 
that withstands high temperatures and is not easily separable. 
[Manufacturing Method of the Second Mode] 



- 12 - 



:lJ:M:}n^7'3: 3: .„ J. .1. 0 



As in the first mode, the manufacturing method of the second mode 
shown in Figs. 4(a)-(d), uses a convex foiming die 20 made of metal for 
foiming the bottomed conical hollow 6b, and a needle-like foiming die 21 
made of metal for foiming the ins tillin g hole 6c. 

The convex forming die 20 includes a mounting shaft 20A having only 
a conical foiming projection 20B formed at the distal end thereof for forming 
the bottomed conical hollow 6b. The needle-hke foiming die 2 1 has, formed 
at the distal end of the mounting shaft 21A, a needle-hke foiming projection 
2 IB for foiming the small-diameter mstilling hole 6c, and a bowl-shaped (bell- 
shaped) foiming surface 21C for forming the outer peripheral surface of the 
mstilling tube portion 6 of the container body A In addition, the needle-like 
foiming projection 2 IB has a proximal end 21b thereof formed to be conical 
fitting with the hollow 6b formed by the conical foiming projection 20B. 

In the first mode, as shown in Fig. 3(b), the burrs formed at the time of 
blow forming which project from the outer peripheral surface of the mstilling 
tube portion 6 of the container body A are removed at the time of formation by 
the convex forming die 20. In the second mode, as shown in Fig. 4(c), the 
burrs formed at the time of blow forming which project from the outer 
peripheral surface of the instilling tube portion 6 of the container body A are 
removed at the time of formation by the needle-like foiming die 21. The 
other aspects are the same as in the first mode. 

[Manufacturing Method of the Third Mode] 

The manufacturing method of the third mode shown in Figs. 5(a)-(d) 
uses a single forming die 22 made of metal and integrating a convex forming 
die for foixning the bottomed conical hollow 6b, and a needle-like forming die 
for forming the ins tillin g hole 6c. 

The single foiming die 22 includes a mounting shaft 22A which has 
formed the distal end thereof, a conical foiming projection 22B for foiming the 
bottomed corneal hollow 6b, and a bowl-shaped (bell-shaped) foiming surface 
22D for foiming the outer peripheral surface of the mstilling tube portion 6 of 
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container body A. The conical foiming projection 22B has a needle-like 
forming projection 22C formed integrally and coaxially with the distal end 
thereof for foi-ming the small- diameter instilling hole 6c. 

In the manufactuiing method of the third mode, as shown in Figs. 5(a) 
5 and (b), the tip end of the mstilling tube portion 6 of the container body A is 
not heated, but may be left at a foi-ming temperature (70°C to 80°C) or may be 
allowed to cool to room temperature. The needle-like forming projection 22C 
for foi-ming the small-diameter mstilling hole 6c is caused to penetrate the tip 
end of the mstilling tube portion 6 of the container body A, but short of 
10 forming the hollow 6b. 

As shown in Fig. 5(c), the needle-like forming projection 22C that 
penetrates the tip end of the mstilling tube portion 6 of the container body A is 
heated by a high frequency induction heating device which is one example of a 
second heating device D. The heating temperature should ideally be around 
15 a temperature for melting the container material, which usually is in the 
range of 120° C to 200° C, and which, preferably, is controlled at around 160° C. 

As shown in Fig. 5(d), the single foi-ming die 22 which has the needle- 
like foi-ming projection 22 C and conical forming projection 22B is pushed in for 
2mm to 8mm while being heated, to form the bottomed conical hollow 6b 
20 while pressing so as to compress the tip end of the mstilling tube portion 6 of 
the container body Afrom the direction of container axis X. 

Preferably, the conical forming projection 22B of the single foi-ming die 
22, is pushed in deep, but only to a range of 5 to 7mm from a technical point of 
view. The single foi-ming die 22 may have a vent hole for preventing bubbles 
25 entering the melted tip end of the mstilling tube portion 6 of the container 
body A at this time (degassing is required since the resin at the tip end is fully 
melted). 

As shown in Fig. 11(a), the mounting shaft 22A carrying the single 
foi-ming die 22 is cooled by a cooling device E such as a water jacket or 
30 compressed ail-. 
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At the point where the single forming die 22 is cooled to a 
predetermined temperature, the single forming die 22 is withdrawn along the 
container axis X from the instilling tube portion 6 of the container body A 
where has been formed into the predetermined shape. 

The single foiming die 22 may be given surface treatment such as 
plating, Teflon coating or special plating to improve separability or 
releasability from the resin. This surface treatment, preferably, is the type 
that withstands a temperature of 280°C or higher and is not easily separable. 

The bottomed conical hollow 6b and the small-diameter instilling hole 
6c formed at the tip end of the container body A by a manufacturing method of 
one of the three modes act as an inner nozzle tip. Each drop is in a steady 
quantity, bubbles are excluded from each drop, and bubble breaking is 
excellent. 

In the second and third modes described above, the needle-like forming 
projection 2 IB or 21C of the needle-like forming die 21 is preheated by the 
second heating device D during the process of foiming the small- diameter 
instilling hole 6c with the needle-like forming projection 2 IB or 21C. 
However, as previously described, in some cases the small-diameter mstuhng 
hole 6c can be formed with the needle-like foiming projection 2 IB or 2 1C 
remaining at room temperature without such heating. 

The manufacturing machine used in the manufacturing methods of 
the first to third modes will be described next. 

As shown in Figs. 6 through 11, the machine includes a transport and 
supply device F for supporting and transporting numerous container bodies A 
formed by blow molding or vacuum molding, along a linear supply path. A 
container feeding device G for successively feeding, along an arcuate feeding 
path, the container bodies A transported by the transport and supply device F. 
A grip and transfer device H for gripping the shoulders or adjacent parts of 
container bodies A fed by the container feeding device G, and transferring the 
container bodies A along an arcuate grip and transfer path while preventing 
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horizontal and at least downward movement. And a container delivering 
device J for receiving processed container bodies A transferred along the 
arcuate grip and transfer path of the grip and transfer device H, and 
transferring them along an arcuate delivery path. 

The container feeding device G includes the initial heating device © for 
heating part of the mstilhng tube portion 6 located at the tip of each container 
body A The grip and transfer device H includes a switch device K for 
switching, between a standby position and a forming position. The convex 
forrning die 20, needle-like forming die 21 or single forming die 22 are 
selectively applied to the tip ends of the container bodies A which are gripped 
and transferred by the grip and transfer device H, and a centering device L 
which can be switched between a position for fitting from the 1 direction of 
container axis X on the tip end of each container body A, and a standby 
position separated from, the tip end projecting from a pair of gripper claws of 
the grip and transfer device H which grip and transfer the container body A 
In addition, a high frequency induction heating device D which is one example 
of the second heating device, is located in an intermediate position along the 
arcuate grip and transfer path of the grip and transfer device H for heating 
the needle-like forming die 21 or single forrning die 22. 

As shown in Fig. 6, the transport and supply device F includes a drive 
sprocket (not shown) interlocked to an electric motor 26 to be rotatable about a 
horizontal axis, and a driven sprocket (not shown) rotatable about a horizontal 
axis, which are located at longitudinally opposite ends of a transport frame 25 
attached to a machine frame 24. An endless carrier 29 is wound around and 
extends between the two sprockets for supporting and transporting numerous 
container bodies A A pair of right and left transport guide plates 30 are 
provided for guiding the container bodies A being transported on the endless 
carrier 29. 

As shown in Figs. 6 and 7, the container feeding device G includes a 
rotating plate 34 interlocked to an electric motor 33 to be rotatable about a 
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vertical axis, and defined by a number of hollowed holders 35 arranged at 
fixed circumferential intervals for successively receiving and holding the 
container bodies A transported by the transport and supply device F, it also 
includes, a supporting guide plate 36 for supporting and guiding the bottoms 
5 of the container bodies A held in the respective holders 35, and a transfer 
guide 37 for preventing the container bodies A from moving radially 
outwardly from the respective holders 35. 

The initial heating device C is used only at the time of manufacture in 
the first mode and second modes described previously, and is constructed as 
10 follows: 

As shown in Figs. 6 and 7, the rotating plate 34 of the container feeding 
device G includes a lift frame 40 located in each position (only one position 
being illustrated in the figures for conciseness) corresponding to the respective 
holders 35, and having a pair- of lift guide rods 40a and 40b vertically slidable 
15 along a pair of through holes 34a formed in the rotating plate 34, and 
downwardly biased by a compression coil spring 41. Each lift frame 40 has a 
heat insulating plate 42 attached to the upper position thereof to be 
attachable to and detachable from a proximal portion of the instilling tube 
portion 6 of the container body A held in the holder 35, by moving along the 
20 container axis X. 

A support member 44 on the madune frame 24 opposite the path of a 
roller 43 attached to the lower position of each lift frame 40, has a cam 
member 45 vertically mounted thereon for allowing the heat insulating plate 
42 to descend to a heat insulating position fitted on the proximal portion of the 
25 mstilling tube portion 6 of container body A It is then transported from a 
container supply position of the transport and supply device F to a container 
transfer position on the grip and transfer device H. The heat is raised 
insulating plate 42 to a upwardly spaced standby position acting against the 
resilient restoring force of compression coil spring 41 when returning from the 
30 container transfer position to the container supply position. 
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In addition, the rotating plate 34 of the container feeding device G 
includes a hot ah- supply pipe 46 located in each of the positions corresponding 
to the respective holders 35 for supplying hot ah- at 200°C to 500° C to the top 
of the instilling tube portion 6 at the tip end of the container body A held in 
5 each holder 35. 

As shown in Figs. 6, 8 and 10, the grip and transfer device H includes a 
rotating plate 51 interlocked to an electric motor 50 which rotates about a 
vertical axis, and supporting, in each of the peripheral positions (only one 
position being illustrated in the figures for conciseness) at predetermined 
.0 intervals in a rotating direction, a pah- of actuating shafts 42 rotatable about 
the vertical axes extending parallel to an axis of rotation of the rotating plate 
51. The actuating shafts 42 have a pah- of gripper claws 43 attached to the 
upper ends thereof and defining senueircular arc gripping surfaces 53a for 
horizontally engaging and gripping the neck portion 3 foiming an annular 
5 groove of container body A. The actuating shafts 42 have gears 54 mounted 
fixedly thereon and meshed with each other. Further, a fluid cylinder 56 is 
disposed between an actuating aim 55 fixed to one of the actuating shafts 42 
and the rotating plate 5 1 for opening and closing the pair of gripper claws 43. 
A supporting and sliding guide plate 57 is provided for supporting and 
) sliding the bottom 1 of the container body A, gripped and transferred by the 
two gripper claws 43, and a transfer guide member 58 is provided for 
preventing the container body A 'gripped and transferred by the gripper claws 
43 from moving radially outward. 

When the neck portion 3 of container body A is gripped by the pair of 
> gripper claws 43, the container body A is prevented from moving horizontally 
and forced to move downward. Consequently, an alignment of the container 
bodies A and the convex foiming die 20, needle-like foiming die 21 or single 
foiming die 22 interchangeably attached by the switch device K may be 
effected with increased precision. It is also possible to check a reduction in 
the precision of shaping the bottomed conical hollow 6b and small-diameter 

- 18 - 



instilling hole 6c due to an elastic deformation in the container axis X of the 
container body A caused by pressure applied from the die. 

As shown in Figs. 8 and 9, the switch device K includes a movable 
frame 60 reciprocable radially and vertically in each of positions (only one 
position being illustrated in the figures for conciseness) of the rotating plate 51 
corresponding to the giipper claws 43. The movable frame 60 has two holder 
tubular shafts 62 removably attached, through nuts 63, to two positions 
radially with respect to the rotating direction Of mounting portion 60A at the 
tip end thereof and defining shaft receiving openings directed downward. A 
nut 61 is screwed to the shaft receiving opening of each holder tubular shaft 
62 for selectively and interchangeably holding the mounting shaft 20A of the 
convex forming die 20, the mounting shaft 2 1A of needle-like forming die 21 or 
the mounting shaft 22Aof the single forming die 22. 

A lift block 64 slidably holding two horizontal slide rods 60B of a 
movable frame 60 has two vertical slide, rods 65 and 66, of different lengths, 
extending downward to be vertically slidable relative to the rotating plate 51. 
The longer slide rod 65 has a lower end thereof connected to a lift connector 67 
slidable along a pair- of lift guide rods 68 attached to the machine frame 24. 
The lift connector 67 has a screw shaft 70 vertically extending through and 
meshed with a transversed middle position thereof, and interlocked to an 
electric motor 69 fixed to the machine frame 24. Further, a fluid cylinder 71 
is attached to the rotating plate 51 for radially sliding the movable frame 60 
relative to the lift block 64. 

The first holder tubular shaft 62, which is the shorter of the two holder 
tubular shafts 62 and is disposed radially inwardly with respect to the 
rotating direction, has an axis for aligning with the axis X of the container 
body A gripped by the pair of giipper claws 43. When actuating the convex 
forming die 20, the needle-like forming die 21 or single forming die 22 
selectively attached to the longer, second holder tubular shaft 62 disposed 
radially inwardly with respect to the rotating direction, the fluid cylinder 71 is 
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operated and controlled to cause a sliding movement to move the axis of the 
second holder tubular shaft 62 into agreement with the axis X of container 
body A gripped by the pair of gripper claws 43. 

When actuating the convex forming die 20, the needle-like forming die 
5 21 or the single foiming die 22 selectively attached to the two holder tubular 
shafts 62, the electric motor 69 is driven and controlled to lower the movable 
frame 60 to a predeteimined amount to switch the foiming die from the 
standby position to the foiming position. 

As shown in Figs. 8 and 11, the centering device L has a centering ring 
10 76 attached to upper positions of the movable tubes 75 mounted to be slidable 
along the vertical slide rods 65 and 66, and defining a fitting bore 76a for 
fitting, from the direction of container axis X on the threaded tube portion 5 of 
the container body A gripped by the pair of gripper claws 43. A fluid cylinder 
77 is mounted between the movable tubes 75 and the machine frame 24 for 
15 switching the centering ring 76 between a centering position for fitting on the 
threaded tube portion 5 of the container body A and a standby position sp aced 
upward therefrom. 

As shown in Fig. 11(a), each of the two holder tubular shafts 62 has a 
water jacket 80 acting as the cooling device E, a water supply connection pipe 
20 81 for supplying cooling water to the water jacket 80, and a drain connection 
pipe 82 for draining the cooling water from the water jacket 80. 

The following functions and effects are realized by the construction, as 
described above, including the grip and transfer device H for gripping the 
shoulders or adjacent parts of the container bodies A with a liquid filled 
25 therein and sealed simultaneously during the molding process, and 
transferring the container bodies A along the path while preventing any 
horizontal movement and forcing downward movement thereof, and the 
switch device K for switdiing, between the standby position and forming 
position, the convex foiming die 20 for foiming the hollow 6b, and the needle- 
30 like foiming die 2 1 for foiming the instilling holes 6c, which are selectively 
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applied to the tip ends of the container bodies A gripped and transferred by 
the grip and transfer device H. 

Using the container body A formed of a thermoplastic material (bottle 
pack type container body in which a liquid is filled and sealed simultaneously 
by blow molding, vacuum molding or the like, the bottomed conical hollow 6b 
having an inside diameter enlarging toward the tip end, and the small- 
diameter mstilling hole 6c for controlling, to a set quantity the liquid pushed 
out of the container body A, are formed directly in the tip end of container 
body A Thus, less dies are required for manufacturing the container body 
than an eye drop container using an injection-molded inner nozzle tip. The 
presence of a bottomed conical hollow 6b and small-diameter instilling hole 6c 
allows a fixed quantity of liquid to be dripped reliably whenever the container 
body A is pressed. 

Moreover, when foiming the bottomed conical hollow 6b and small- 
diameter instilling hole 6c in the tip end of container body A gripped and 
transferred by the grip and transfer device H, by switching the convex forming 
die 20 and needle-like foiming die 21 from the standby position to the foirning 
position, the grip and transfer device H grips the shoulder or adjacent part of 
container body A and prevents the container body from moving horizontally 
and forcing it downward. Consequently, the bottomed conical hollow 6b and 
small-diameter mstilling hole 6c are aligned to the container body A with high 
precision. It is also possible to check the reduction in the precision of shaping 
the bottomed conical hollow 6b and small-diameter instilling- hole 6c due to an 
elastic deformation in the container axis X of container body A 

Thus, while realizing an improved precision for shaping the bottomed 
conical hollow 6b and small- diameter mstilling hole 6c to instill a fixed 
quantity of liquid reliably whenever the container body A is pressed, the low 
manufacturing cost, which is the advantage of the bottle pack type container 
body A may be further lowered. 

The following functions and effects are realized by the construction, as 
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described above, including- the centering device L switchable between the 
position for fitting from the direction of the container axis X on the tip end of 
each container body A, and the standby position separated therefrom, the tip 
end projecting from the gripper claws of the grip and transfer device H. 
5 By fitting the centering device L from the direction of the container 

axis X on the tip end of the container body A gripped by the gripper claws 43 of 
the grip and transfer device H, the bottomed conical hollow 6b and small- 
diameter mstilling hole 6c are aligned with the container body A with 
increased precision. A further improvement may be achieved in the precision 
10 for shaping the bottomed conical hollow 6b and small-diameter instilling hole 
6c to drip and apply a fixed quantity of liquid reliably whenever the container 
body A is pressed. 

Further, as described above, the high frequency induction heating 
device D is disposed in an intermediate position on the grip and transfer path 

15 of the grip and transfer device H for heating the foi-ming- dies, the high 
frequency induction heating device D disposed in an intermediate position on 
the transfer path can quickly heat the forming dies to a predetermined 
heating temperature while the grip and transfer device H continuously grips 
and transfers the container bodies A. Consequently, the yield may be 

20 improved while promoting the improvement in manufacturing efficiency and 
madrming precision. 
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What is claimed is: 

1. An eye drop container including a bottomed conical hollow formed in the 
tip end of the container body formed from a thermoplastic material with a 
5 liquid filled and sealed therein simultaneously during the molding process, 

the said hollow having an inside diameter enlarging -toward the tip end, 
and a small-diameter mstilling hole penetrated through a bottom of the 
said hollow for controlling, at a set quantity, the liquid pushed out of the 
container body. 

10 2. An eye drop container including a bottomed conical hollow formed in the 
tip end of a container body formed of a thermoplastic material with a liquid 
filled and sealed therein simultaneously during the molding process, the 
said hollow having an inside diameter enlarging toward the tip end, 
wherein said hollow is shaped so that a small-diameter mstilling hole can 

15 be penetrated through the bottom of the said hollow for controlling, to a set 

quantity, the liquid pushed out of the container body toward the bottom of 
said hollow. 

3. The eye drop container as defined in claim 1 or 2, wherein said container 
body has a threaded portion formed integral therewith for detachably 

20 meshing a cap to seal the said hollow of the container body. 

4. The eye drop container as defined in claim 1, 2 or 3, wherein said hollow 
has a depth in a range of 2 to 7mm. 

5. The eye drop container as defined in claim 1, 2, 3 or 4, wherein said hollow 
has an opening diameter adjacent the tip end in a range of 2 to 4mm. 

25 6. A method of manufacturing an eye drop container as defined in claim 1, 3, 
4 or 5, comprised of pressing, in the direction of a container axis and 
against the tip end of the container body with the liquid filled and sealed 
therein simultaneously during the molding process, a convex foiming die 
for foiming the said hollow, and a needle-like foiming die for foiming the 

30 said small-diameter mstilling hole. 
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7. A method of manufacturing an eye drop container as defined in claim 2, 
comprised of pressing- a convex foiming die for forming the said hollow, in 
the direction of the container axis and against the tip end of the container 
body with the liquid filled and sealed therein simultaneously during the 
molding process. 

8. The method of manufacturing an eye drop container, as defined in claim 6 
or 7, comprised of heating at least a portion formed by the said convex 
forming die, to a non-buckle temperature with heating means before the 
forming process. 

9. The method of manufacturing an eye drop container, as defined in claim 6, 
comprised of forming said hollow and mstilling hole in the tip end of the 
container by using a single foiming die and integrating the said convex 
forming die and the said needle-like foimhig die. 
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ABSTRACT OF DISCLOSURE 

A bottomed conical hollow 6b is formed in a tip end of the container body A 
formed of a thermoplastic material with a liquid filled and sealed therein 
5 simultaneously during the molding process, the hollow having an inside 
diameter enlarging toward the tip end, and a small-diameter instilling hole 6c 
is penetrated through the bottom of the hollow 6b for conti-olling, at a set 
quantity, the liquid pushed out of the container body A. 
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Fig. 6 
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subject matter of each of the claims of this application is not disclosed in that/those prior application(s) in the 
manner provided by the first paragraph of Title 35, United Slates Code, §1 12, I acknowlcge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations. § 1. 56(a) which occurred between the 
filing date of the prior application(s) and the national or PCT international filing date of this application- 



35 U S C S-.APP'-'CATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 



U.S. APPLICATIONS 



U.S. APPLICATION NUMBER 



status (Check one) 



ABANDONED 



PCT APPLICATIONS DESIGNATING THE U.S. 



PCT APPLICATION NO 



POWER OF ATTORNEY: As a named inventor. I hereby appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and Trademark Office connected therewith. (List name and registra- 
rs number) Wil1; „„ „ t _22JL32 Barbara E. Johnson 
25.363 Paul M. Reznick 

John W. Mcllvaine 
Michael I. Shamos 
Blynn L. Shideler 
Julie W.Meder vj 



William H. Logsdoi 
Russell D. Orkin 
David C. Hanson 



^_23J)24 

Frederick B. Ziesenheim 19Jil8 
Richard L. Byrne ^2£.ASS 

Kent E. Baldauf 2S32J5 

Send Correspondence to: 

Russell D. Orkin, 700 Koppers Building, 436 Seventh Avenue, Pttsburgh PA 15219-1818 
Direct Telephone calls to: 




Lester N. Fortney 
Randall A. Notzen 
Jewsse A. Hirshman 

s G. Poteelli 
Kent E. Balda\f, Jr. 



Russell D. Orkin (412) 471-8815 



<-5^ Fua NAME 
\J Of INVENTOR 


FAMILY NAME 

KA WASH IMA 


FIRST GIVEN NAME 
YOICHI 


SECOND GIVEN NAME 


TT R6S/OENCE & 
O CITIZENSHIP 


CITY . 

Hi gashiy odogawa-ku/\Os aka 


STATE OR FOREfGNCQjUNTRY 

Japan 0 %X 


COUNTRY OF CITIZENSHIP 

Japan 


POST OFFICE 
ADDRESS 


wsj ofFCE-AOORbss c /o SANTEN PHAR 
9-19, Shimoshinjo 3-chcme 


^lACEUTICAL CO. , LTD. 

, Higashiyodoqawa-ku, Osaka, 


Japan 


FULL NAME 
■^V OF INVENTOR 


FAMILY NAME 

KUSU 


FIRST GIVEN NAME 

YUKIO 


SECOND GIVEN NAME 


REStOENCE 8. 
g CITIZENSHIP 


CITY \ 

Hi gashiyodogawa-ku^ Osaka 


-TATE OR FOREIGN COUNTRY ^ . 

Japan 0 V ^ 


COUNTRY OF CITIZENSHIP 

Japan 


POST OFFICE 
ADDRESS 


fwt office addhess— c/cr-SAWTEN PHARMACEUTICAL CO., LTD. 

9-19, Shimoshinjo 3-chome, Hi qashivodoctawa-ku . Osaka. 


Japan 


FULL NAME 
OF INVENTOR 


FAMILY NAME 


FlftST GIVEN NAME 


SECOND GIVEN NAME 


g RESIOENCE & 
£3 CITIZENSHIP 


CITY 


STATE 0« FOREIGN COUNTRY 


COUNTRY OF CITIZENSHIP 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 





I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and behef are believed to be true; and further that these statements were made with the knowledge 
moVr t . , S o st f at = mcnts and thc likc so made are punishable by fine or imprisonment, or both, under section 
IUU1 ol Iitle 18 of the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 



SIGNATURE OF INVENTOR 20 1 


SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


011,1 Yoichi KAWASHIMA 
May 20. 2002 


OArc Yukio KUSU 

May 20, 2002 





